This study investigates hypotheses regarding the association of census tract variables with the risk for homelessness. We used prior address information reported by families entering emergency shelters in two large U.S. cities to characterize the nature of that distribution.
Introduction
Researchers and policy makers have increasingly emphasized the structural and dynamic nature of the homelessness problem (Burt 1992 ; Interagency Council for the Homeless 1994; Piliavin et al. 1993) . Research on the structural factors associated with homelessness has used primarily intercity homelessness rates (point prevalence) as the dependent measure, attempting to identify the associated housing, population, income, and policy factors (Applebaum et al. 1991 (Applebaum et al. , 1992 Burt 1992; Elliot and Krivo 1991; Quigley 1991; Tucker 1987) . This research has yielded significant though inconsistent results, particularly regarding many predicted housing and income variables. This article addresses the same issue, using intracity data, aggregated by census tract, based on the prior addresses of homeless families in two large U.S. cities.
Literature review
Basic research on contemporary homelessness has employed primarily cross-sectional survey methods designed to enumerate the population and document its demographic characteristics. While providing a detailed profile of the population and many of its needs, this method has had limitations. It has produced a static representation of a dynamic problem; it has identified where and in what condition people end up as homeless, but not where they come from or go to; and while it has identified the characteristics of individuals that increase their vulnerability to the condition, the data have not been well suited to assessing the social processes that contribute to that vulnerability. To some extent, public policies and programs designed to address homelessness have shared these limitations. Most homelessness program development has focused on expanding the availability of residential and supportive services that target currently homeless persons and families. Program development has focused less on forestalling the housing emergencies of the many more individuals and families who, without intervening assistance, will move in and out of homelessness over time. Homelessness programs have also targeted individuals for intervention, and not the communities or institutions from which they come or the social and economic forces that have put these individuals at risk. However, evidence has emerged of a shift in both the research and policy sectors toward a greater understanding of the structural and dynamic nature of the homelessness problem.
In the research sector, several investigators have applied or argued for the use of geographic methods to study structural aspects of the homelessness problem (Kearns and Smith 1994; Wallace 1989 Wallace , 1990 Wolch and Dear 1993) . Most commonly, researchers have attempted to identify the socioeconomic factors that correspond to the spatial distribution of homelessness, using data on intercity homelessness rates as the dependent variable (Applebaum et al. 1991 (Applebaum et al. , 1992 Burt 1992; Elliot and Krivo 1991; Quigley 1991; Ringheim 1990; Tucker 1987) . Based on this research, homelessness appears to vary by socioeconomic conditions, although specific study findings have been inconsistent. Tucker (1987) , in one of the first applications of this method, argued that cities with rent control had higher homelessness rates, based on data from an early survey of city shelter capacity by the U.S. Department of Housing and Urban Development (HUD 1984) . colleagues (1991, 1992) identified major flaws in Tucker's approach and provided counterevidence that low vacancy rates, as a proxy for tight housing markets, were more closely related to HUD's intercity homelessness rates. Elliot and Krivo (1991) , using the same data, found that the availability of low-income housing and lower per capita expenditures on mental health care were significantly related to homelessness rates but that poverty and unemployment rates were not. In a test of several more carefully specified models of intercity homelessness rates, Burt (1992) found that per capita income, the poverty rate, and the proportion of singleperson households combined to explain more than half the variation in homelessness rates in high-growth cities, interpreted as evidence that more affluent households and a greater number of households with single people put pressure on the housing choices of poorer people.
A limitation of this research, and perhaps an explanation for study differences, is the reliability and validity of the dependent variable. While perhaps the most widely attainable proxy for the size of the homelessness problem across locales, point prevalence measures are difficult to obtain reliably from place to place. The HUD estimates (1984) used by Tucker (1987) , Applebaum et al. (1991) , Elliot and Krivo (1991) , and Quigley (1991) were based on a key informant survey in 60 cities. HUD officials asked field staff to report on the capacity of localities' emergency shelters and the estimated number of street homeless in their areas; thus, these estimates were not based on a systematic count. The comparability of study findings based on the HUD estimates is further complicated by the various authors' use of different jurisdictional boundaries in calculating rates. The Urban Institute estimates used by Burt (1992) were derived from results of a larger, more systematic survey of shelter providers and based on a hypothetical ratio of street homeless to sheltered homeless; but again, they were not derived from an actual count.
Even if estimates were reliably obtained across jurisdictions, their validity as comparable measures of the extent of homelessness across locales would be confounded by the highly variant responses of those locales to the problem of homelessness. To a significant degree, the daily size of the sheltered population, typically the largest component of the homeless count, is supplyand policy-driven (Burt 1994; Culhane 1992) . The elasticity of the supply of shelter beds defines access to the shelter system, which in turn is a function of local policies governing admission criteria, length-of-stay limits, and the flexibility of resources to meet demand. Other policies, such as copayment requirements, sobriety checks, and treatment mandates, as well as the overall quality of facilities, are also likely to influence some clients' perceptions of whether accepting accommodations in a shelter has relative appeal over other options, and for what duration.
Likewise, opportunities for exiting homelessness will affect the duration of episodes; in general, more programs to facilitate exit from homelessness should decrease time to exit and correspondingly produce a lower daily census. 1 Each of these factors is likely to exercise a systematic influence on a city's average shelter stay and shelter capacity, which in turn will play a determining role in the point prevalence of homelessness.
Recent longitudinal research has suggested the potential relevance of a structural and dynamic model of homelessness and has raised questions about the adequacy of point prevalence data for measuring the homelessness problem. Analyses of administrative data (Burt 1994; Culhane et al. 1994 ), a national telephone survey (Link et al. 1994) , and a housing survey in New York City (Stegman 1993) have all found that as much as 3 percent of the population experienced an episode of "literal" homelessness between 1988 and 1992, suggesting a high degree of turnover in the homeless population. Longitudinal research based on tracked samples of homeless persons (Fournier et al. 1994; Koegel and Burnam 1994; Piliavin et al. 1993; Robertson, Zlotnick, and Westerfelt 1994; Wright and Devine 1995) has also documented the often transitory, intermittent nature of homelessness. Most shelter users appear to mobilize resources and community ties to avoid the shelters most of the time. Hopper (1990 Hopper ( , 1995 has characterized these informal networks as the "economies of makeshift." Unfortunately, the nature of these support systems, and the factors that strain or enhance their supportive capacity, are not well understood (see related discussions in Burt [1994] , Piliavin et al. [1993] , and Rossi [1994] ).
In the policy sector, recent proposals have discussed the dynamic and structural aspects of the homelessness problem. Most recently, the Clinton administration's plan Priority Home: The Federal Plan to Break the Cycle of Homelessness (Interagency Council for the Homeless 1994) offers a social and economic analysis of the causes of homelessness, as well as a distinction between chronic and episodic homelessness. 2 Based on this analysis, the plan argues for making homelessness prevention a priority for future federal policy. The Clinton plan describes broad legislative initiatives intended to approach that goal, such as the administration's health care and welfare-reform proposals, expansion of the earned-income tax credit, and increased homeownership and rental-assistance opportunities. 3 In addition, the plan's core policy objective-that localities establish an organized "continuum of care" for the homeless service systemacknowledges the need for preventive and long-term housing stabilization efforts, as well as traditional remedial strategies, to reduce the prevalence of homelessness.
The plan does not address how localities might plan for prevention programs and offers few specifics regarding implementation other than in the broad terms of the major legislative initiatives described above. Given that many of the proposals in the federal plan are placed in the context of the scientific literature, the gap in the plan could well be a reflection of a gap in prior research. Some conceptual elaboration of homelessness prevention programming has appeared in the literature (Jahiel 1992; Lindblom 1991) , but the available empirical literature is limited (U.S. Department of Health and Human Services 1991). The literature on program targeting has been comparably sparse (Knickman and Weitzman 1989) . Researchers have not provided a method for helping policy makers to determine where homelessness prevention resources should be targeted, nor have they clearly documented the factors they should focus on.
Our present study is an attempt to contribute to the continuing integration of a structural and dynamic model of homelessness in the research and policy sectors, both by beginning to answer the "where to target" question facing the planners of homelessness prevention programs and by adding to researchers' tools for investigating the structural correlates of homelessness (or the "what to target" question facing planners). This study uses the prior-address information reported by persons admitted to the Philadelphia and New York City shelter systems to construct an intracity index for the rate of homelessness by census tract and identifies census tract variables that correspond to that distribution. An intracity measure has the following methodological advantages over the intercity point prevalence measures described above: (1) in general, it is concerned not with the exactness of a count for a given day but with identifying a representative sample of persons from whom prior-address information can be obtained over a given period of time; and (2) it is not confounded by local policies and regulations that affect shelter supply and stay patterns because those factors would presumably have a similar impact across a city's jurisdiction, particularly in centrally administered shelter systems such as those studied here. While intercity analyses permit researchers to assess the policy and social factors that vary in relation to homelessness rates among cities, an intracity approach allows them to characterize spatial variations within a city. Thus, an intracity approach may contribute to an understanding of the "makeshift economies" that beget homelessness and of the processes that contribute to the success or failure of the makeshift economies in mediating housing instability.
Social selection processes of homelessness
To develop a theory for generating hypotheses, our study builds on previous theoretical work (Blau 1992; Burt 1992; Culhane 1990; Hopper and Hamberg 1986; Jahiel 1992; Rossi 1989; among others) . Briefly, the model argues that homelessness is a consequence of a combination of housing, income, population, and policy factors that have significantly increased the probability that poor persons will live in precarious housing arrangements. Among the precariously housed, a shelter admission is most likely to occur following some household crisis (e.g., job loss, marital separation, benefit termination, utility disconnection, hospitalization, incarceration, family conflict) and most frequently occurs among persons who have the least amount of familial, social, or public support. These people include unemployed single mothers who are caring for young children and do not receive child support payments; adults with disabilities, including people with mental disorders and people addicted to drugs or alcohol; the undereducated and underemployed, particularly those ineligible for unemployment insurance or general assistance welfare programs; and people with weak familial supports, such as those fleeing abusive families and individuals who were reared in foster care or otherwise unsupportive family environments. The precariously housed are expected to be concentrated in certain areas, because of both selective migration and restrictions on their housing choice.
A family crisis or household disruption does not necessarily lead to shelter use, but such a result is more likely in the context of shortages of affordable and suitable housing for people with very low incomes. The risk of homelessness would likely be greater if the disruption were preceded by residence in poor-quality housing or if it resulted in a subsequent move to such housing. Thus, one would expect to find that public-shelter admissions are most often generated in the lowest rent neighborhoods where poor people exhaust the opportunities most accessible to them. Such areas are more likely to have generally distressed housing conditions, as indicated by more vacancies and abandonment. Moreover, despite having the lowest-cost housing available, such areas may nevertheless be "unaffordable" to the people who live in them, leading some to live in crowded or doubled-up arrangements (in subfamilies).
The relevance of the other major component to the housing affordability problem-low income-is likely to be evident by the higher rates of poverty and joblessness in such neighborhoods. Problems with access to the labor market are indicated by higher rates of unemployment, less full-time employment, and less participation in the labor force. Public assistance presumably reduces the risk of homelessness in an area (compared with poor areas where people receive less public assistance), but it also may be associated with an increased risk of homelessness to the extent that receipt of public assistance indicates very low income and less participation in the labor market.
It is presumed that the housing and income problems described above have differentially affected African Americans because of historical patterns of migration, economic development, residential segregation, and discrimination. Other ethnic minorities, such as Hispanics and immigrant groups, may also face increased risk of homelessness due to poverty, restricted labor market access, and segregation in poorer-quality housing.
Hypotheses and research questions
First, our study explores the spatial distribution of the residential origins of homeless families through spatial statistics and thematic maps, permitting us to compare the degree of clustering and segregation in those distributions between cities and among boroughs within New York City. The descriptive analyses also identify the degree to which the homeless and poverty distributions differ in their concentration, unevenness, and clustering, to further qualify the nature of the prior-address distribution of homeless families.
To understand the marginal effect of various factors on the spatial distribution of homeless families' prior addresses, we used cross-sectional data from the 1990 decennial census (measuring demographic composition, economic status, and housing and neighborhood factors) in a regression analysis to test some of the assumptions of the theoretical model regarding an area's potential risk. We hypothesize that the variables defined in table 1 will be significantly associated with the rate of family shelter admission by census tract. We expected variations by city to affect our results, given known differences in several housing market factors such as population loss, a much higher proportion of single-family housing, and overall lower housing costs in Philadelphia. We also explored differences between low-and higher-income areas to test for factors that may differentially expose persons to homelessness in areas disaggregated by median income.
Procedures

Database development
Data sources. New York City and Philadelphia systematically register all users of public shelters through automated client management information systems (see Culhane et al. 1994) . As part of the shelter admission process, families in New York City and all households in Philadelphia are asked to report their "last address." This question may be variously interpreted by families requesting shelter. For purposes of the present study, we assume the addresses, through their aggregation, to be a proxy for the areas in which families entering the shelter have had some recent residence. For consistency between sites, only data on families were included in the study. To create an admission record in Philadelphia, clients must present two forms of identification that together must include a social security number and a Philadelphia street address. 4 The Philadelphia database begins December 21, 1989, and is current to April 1, 1994. It includes records for 9,160 families. In New York City, shelter admission information for families may be verified against a family's information in the New York State Welfare Management System at the time of admission, if the family is registered in that system. The data from New York used for this study begin April 1, 1987, and are current to April 1, 1994. They include records for 71,035 households.
Geocoding procedures.
To construct a database of addresses aggregated by census tract, we overlaid the addresses from the Philadelphia data set with the census tract coverage from the TIGER/Line file (U.S. Department of Commerce 1993) . We 4 Some persons may be admitted to a shelter with a non-Philadelphia street address because they can otherwise prove that they have been in Philadelphia for a minimum of six weeks (thereby meeting the residency requirement), because they are sheltered as part of the mandatory shelter provision policy in effect on extremely cold or hot days, or because they have been admitted in violation of policy. Some persons do not report a prior address because they enter the shelter system after-hours (after 5 p.m.), thereby avoiding the complete intake interview. Families are permitted to avoid the intake interview if they stay for only one night; they are required to complete the intake interview if they stay for consecutive nights.
processed the address data from New York City through Geosupport, a program for normalizing street addresses and for producing geocodes for census blocks and tracts maintained by the New York City Department of City Planning.
For both cities, we first matched client address data to the respective base map files (see table 2 ). For New York City, 70 percent of the cases had an address that matched the Department of City Planning's geographic files. Shelter addresses were removed to produce the study population. The unmatched cases constitute 30 percent of the total and include rejected in-city addresses, in-state non-New York City addresses, out-of-state addresses, and missing addresses. In Philadelphia, 59 percent of the cases had an address that matched the TIGER file. Again, shelter addresses were removed to produce the study population. The unmatched cases (41 percent) include rejected in-city addresses, in-state non-Philadelphia addresses, and out-of-state addresses, but are composed largely of missing addresses. We conducted further analyses to determine the representativeness of the study population, including comparing the race and ethnicity of matched versus unmatched cases, comparing the geographic distribution of in-city addresses (both those that did and those that did not match the respective base maps by zip code), and comparing the prior addresses of households with single and multiple admissions to shelter (see appendix for a more complete discussion). 
Descriptive measures of area variations in homelessness rates
Concentration by census tract. To analyze the two-dimensional concentration of the prior addresses of homeless households with thematic maps by census tract, we used the location quotient (LQ). The LQ is frequently used to identify the proportionate distribution of a given object group among areas (Bendavid-Val 1983) . The LQ refers to the ratio of the fractional share of the subject of interest at the local level to the same ratio at the regional level (see appendix). This article uses the census tract as the equivalent of the local unit and the city or borough as the equivalent of the regional unit. 5
Although the LQ is used to examine the two-dimensional aspects of a spatial distribution, other indices are required to quantify the relational aspects of that spatial distribution within and among jurisdictions. For this study, we selected three additional indices to measure these relational aspects: unevenness, contiguity, and clustering.
Unevenness. Unevenness refers to how unequally an object or social group is distributed among defined areas in a given jurisdiction. For example, a minority group is said to be "segregated" if it is unevenly distributed over census tracts in segregation studies (Massey and Denton 1988; White 1983) . The most widely used measure of unevenness is the index of dissimilarity. It measures departure from evenness by taking the absolute deviation of the population-weighted mean of every census tract's object-group proportion from the city's object-group proportion and expressing that quantity as a proportion of its theoretical maximum (James and Taeuber 1985) (see appendix).
Contiguity.
A second distributional attribute is the degree of spatial contiguity. While unevenness deals with the distribution of an object group within a set of areal units overall, contiguity is concerned with the similarity in concentration between adjoining areal units. In this study, we used an index of spatial autocorrelation, Moran's I (Odland 1988) , to measure the degree of contiguity (see appendix).
Clustering. The third dimension to the spatial distribution of an object group is clustering. The contiguity index captures some aspects of clustering because it identifies the extent to which adjoining areas have similar concentrations of a given phenomenon. However, when the object group forms highly segregated enclaves in space, the contiguity index would fail to distinguish that type of clustering. Unfortunately, a proper measure of clustering for lattice data is not available in the literature. Therefore, we developed a clustering index based on our own definition of clustering, referring to the close spatial association of areas with a high concentration of that object group (see appendix).
Regression analyses
As stated in the conceptual model, we assume the number of the prior addresses of the shelter users in each census tract to be a function of demographic composition, economic factors, and housing and neighborhood characteristics in the census tract. The mathematical form of the model can be denoted as follows:
where HR i is the rate of shelter admission with the number of households in tract i; X 1i is the set of demographic variables in tract i; X 2i is the set of economic variables in tract i; X 3i is the set of housing and neighborhood variables in tract i; a is intercept; b, c, and d are sets of the coefficients corresponding to the sets of the explanatory variables, X 1 , X 2 , and X 3 , respectively; and ⑀ i is the error disturbance in tract i. Sample statistics for the variables are shown in table 3. 6 The ordinary least square (OLS) estimation is based on the assumption of constant error variance. However, data based on census tract contain sources of unequal error variance. Every census tract does not have the same physical size or equal population. Therefore, the shelter-admission rate in less-populated census tracts tends to fluctuate more than the rate in morepopulated census tracts. This situation can worsen when sheltered households are concentrated in smaller census tracts. 6 In terms of explanatory variables, median property value (MEDVALUE) is missing in 99 census tracts in New York. The census tracts are mostly lowincome neighborhoods that are our main areas of interest (the mean of MEDHHINC in the 99 tracts is $20,090, while the mean of all the tracts is $31,532). MEDVALUE is presumably missing in these tracts because it measures owner-occupied property values, and these areas may have too few owner-occupied properties. We dropped MEDVALUE in the final model specification, since MEDVALUE was not statistically significant in the exploratory model specifications and the loss of the observations is so large that it may produce a biased result. To test the existence of heteroskedasticity, we assumed the error variance to be a decreasing function (negative exponential) of the number of households in each census tract. Technically, the log of squared residuals from the OLS estimation is regressed with the number of households. The White test for the pooled OLS estimations reveals the existence of heteroskedasticity (New York: χ 2 = 35.6, p value = 0.00; Philadelphia: χ 2 = 2.66, p value = 0.10). To overcome heteroskedasticity, we used the square root of the estimated error variance for the weight for the final weighted least square (WLS) estimations.
Results
Descriptive measures
In both cities in the aggregate, the distribution of homeless origins is more highly concentrated than the poverty distribution. Both cities have a lower proportion of census tracts with an LQ greater than or equal to 1.01 for homelessness than for poverty, but a higher proportion of tracts with an LQ greater than 2.00 for homelessness than for poverty (see tables 4, 5, and 6 and figures 1, 2, 3, and 4). Thus, while the poverty distributions are characterized by areas that are more broadly distributed but have moderately high concentration (LQ > 1.01), the homeless distributions are characterized by areas that are less broadly distributed but have higher concentration (LQ > 2.00). Accordingly, poverty is a modest proxy for homelessness. The correlation coefficient between the two distributions (by LQ by census tract) is 0.558 in New York City and 0.640 in Philadelphia, as the relative shares of poverty are more widely distributed than the relative shares of homeless origins.
Within each city, the concentrations of homeless origins yield visually evident clusters as well, as shown in figures 1 and 3. Nearly two-thirds (61 percent) of all homeless families from New York City from 1987 to 1994 were from the three major clusters: Harlem (15 percent of total), South Bronx (25 percent), and the Bedford-Stuyvesant-East New York neighborhoods (21 percent). Philadelphia also has three major clusters accounting for 67 percent of the homeless families' prior addresses: North Philadelphia (primarily west of Broad Street) (38 percent), West Philadelphia (20 percent), and South Philadelphia (primarily west of Broad Street) (9 percent).
The calculated indices of unevenness, contiguity, and clustering are given in table 7. For unevenness, Staten Island scores the highest, and the Bronx scores the lowest among the five boroughs in New York. The homeless families' addresses are highly segregated in Staten Island, whereas in the Bronx, where a broad set of areas is affected, homeless origins are not highly segregated. With the exception of the Bronx, each of the boroughs has much higher unevenness, or more segregation, in the distribution of the homeless than of the poor. In New York overall, the unevenness index is 35 percent higher for the homeless distribution than for the poverty distribution, and in Philadelphia, the index is 57 percent higher for the distribution of homelessness than for poverty. 
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Dennis P. Culhane, Chang-Moo Lee, and Susan M. Wachter According to the clustering index created for this study, in four of the boroughs (Manhattan, Brooklyn, Queens, and Staten Island) and in both cities overall, origins of the homeless are, again, more clustered than those of the poor. The Bronx is the only jurisdiction with an equal clustering score for poverty and homelessness, again consistent with the other evidence showing a more widespread area of risk of homelessness that more closely parallels the poverty distribution. 
Regression results
New York, pooled sample. Among the demographic variables, indeed among all variables in the model, the proportion of African-American persons in a tract is the most important predictor, in terms of the standardized coefficient (table 8) . The ratio of female-headed households with children under age six is the second strongest predictor among demographic variables, even though a variable for the ratio of female-headed households is included and is nearly significant in the predicted direction (␤ = 0.040, p = 0.110). Contrary to our hypothesis, tracts with more immigrant households are less likely to have shelter admissions. When this variable is removed in New York Model II, the sign for crowding reverses to become negative, suggesting that there is a positive relationship between immigrant communities and crowding that reduces the likelihood of shelter admissions. Coefficients for other demographic variables-such as the ratio of persons without a high school diploma, the ratio of subfamilies (families with children who are part of a larger household), and the ratio of Hispanic households-are significant and in the predicted positive direction, though of relatively lower magnitude. The ratio of persons under 18 was negatively associated with shelter admissions (opposite the predicted direction), as was the ratio of persons over the age of 64. The coefficient for LQ (percent of the homeless in tract/percent in the city) 0.00 or missing 0.01-0.50 0.51-1.00 1.01-2.00 2.01 or greater 2.9 0 2.9 5.8 Miles *A park (population = 264, number of homeless = 3; LQ = 2.31) N the variable for older families with children is in the predicted direction, and the coefficient for the variable for persons in group quarters is opposite the predicted direction, but neither is statistically significant.
Among economic variables, the ratio of poor households is the most important factor. The coefficient for the rate of labor force nonparticipation is also significant and in the predicted direction. The effect of the ratio of temporarily employed persons is not significant but is in the predicted direction. Effects of the ratio of unemployed persons and the mean household public assistance income variables are not significant, although the public assistance variable is nearly significant in the positive direction. The effect of median household income, which is opposite the predicted direction and statistically significant, may proxy for housing market tightness.
Among the housing and neighborhood quality factors, the rentto-income ratio is significant and positively associated with the rate of shelter admission. The association of median contract rent is negative and significant, as expected. The effect of the ratio of rental units in an area is not significant. All of the other neighborhood quality variables are significant and positively associated with the rate of shelter admission, including the vacancy rate, the ratio of boarded-up buildings, and the ratio of housing crowding.
Philadelphia. In general, the Philadelphia regression results produced findings qualitatively similar to those of New York, though fewer variables achieved a level of statistical significance. Once again, the proportion of African-American persons produced the most significant positive coefficient among demographic variables and, in Philadelphia, is the second most important predictor as measured by the standardized coefficient. The effect of the ratio of female-headed households is also significant and positive. Coefficients for the other variables are in the same direction as in New York (with the exception of percent foreign born) but do not reach statistical significance.
Among the economic factors, again, the ratio of poor persons is an important predictor (and the largest standardized coefficient in the Philadelphia model). Median household income is negatively associated but not significant. The impacts of the unemployment rate and the proportion of temporary workers are also significant (nearly significant in the case of temporary workers, p = 0.051) and positively correspond to the rate of shelter admission, although neither was significant in New York. The coefficient for mean public assistance income is not significant. The coefficient for persons not in the labor force is negative, opposite that found in New York.
Among the housing and neighborhood variables (including median contract rent as a control variable), the most significant predictor (and among the most important variables in the Philadelphia model overall) is the proportion of boarded-up buildings. Coefficients for both the crowding and the rent-to-income ratio variables are significant, but with negative signs (opposite that found for New York), suggesting that homeless families in Philadelphia come from areas that are less crowded and more "affordable" than other parts of the city, perhaps because of the low neighborhood quality and the comparatively lower cost of housing in Philadelphia. Coefficients for the vacancy rate and proportion of rental units variables are not significant.
New York, comparison between low-income areas and higherincome areas. We used median household income to define lowand higher-income areas in New York, with the citywide median value of each tract's median household income as the break point. In New York, census tracts that have a median household income lower than $30,609 are categorized as low-income neighborhoods and the remainder as higher-income. 7
Results for most demographic variables are similar to those of the pooled sample (table 9) . Coefficients relating to the proportion of African-American persons, Hispanics, female-headed households with young children, subfamilies, immigrants, and persons lacking a high school education are all significant and have the same sign in both areas as in the pooled sample.
Among economic factors, effects of the poverty rate and the rate of labor force nonparticipation are also positive and significant in both areas. However, the mean household public assistance income is now significant and positive in predicting shelter admissions in high-income areas, but negative (though not significant) in low-income areas. Unemployment and temporary work remain not significant.
Among the housing and neighborhood variables, the impact of the proportion of rental units is now significant in both areas, though positively associated in high-income tracts and negatively associated in low-income tracts. The positive association of homelessness to an area's rent-to-income ratio holds only in lowincome tracts. The neighborhood quality variables (crowding, vacancy, boarded-up buildings) are all positively associated and significant.
Discussion
While homeless households appear to come from areas with high rates of poverty, areas with the greatest risk of homelessness are generally more densely clustered than poor areas. In both cities, 7 We did not make a similar comparison for Philadelphia because there were too few observations. We used the Chow test to check for structural differences with the null hypothesis that the regressions of the low-and high-income groups are identical. The results show that there are structural differences at a statistically significant level (F 22, 2107 = 6.12, p = 0.00). the distribution of homeless families' prior addresses is more highly segregated than the poverty distributions. An exception to this pattern is the Bronx, where the rate of shelter admissions is more evenly distributed among the borough's poor neighborhoods, and where the level of risk appears generally high. But, in general, homeless families come primarily from a subset of poor neighborhoods where some additional set factors contribute to their increased risk of public shelter admission.
The regression results support several of the hypotheses concerning the neighborhood characteristics associated with the rate of public-shelter admissions among families. We will focus primarily on the New York regression results, which benefited from more observations (census tracts) and thus greater statistical power. We will discuss the Philadelphia results in light of differences between the two cities.
The rate of public-shelter admissions from an area increases with the proportion of African Americans and female-headed households (FHH), particularly those with young children, and to a lesser extent with Hispanic households. These results were predicted, based on previous research, which has shown that homeless families are disproportionately composed of minorities and FHH. Variables for race and FHH with young children continue to be strongly associated with the rate of shelter admission, even controlling for the rate of poverty, welfare receipt, educational attainment, and various housing and labor market variables, which indicates that such households face additional barriers to residential stability not specified in this model.
Areas with high concentrations of FHH may be at greater risk because of a higher level of risk among individuals in those areas, such as having more limited social network size, higher rates of substance abuse and mental-health problems, and other individual risk factors. However, research comparing housed and homeless Aid to Families with Dependent Children recipients in New York City has shown that there are few such differences in individual risk factors among public assistance recipients and that such individual risk factors affect a relatively small proportion of families entering shelters (Knickman and Weitzman 1989) . In addition to these individual-level effects, it is likely that other social and economic barriers, such as restricted residential mobility, limited labor-market access, and various neighborhood effects, have a differential negative impact on FHH with young children and contribute to both their concentration in low-rent areas and their increased risk of public-shelter admission.
A similar set of dynamics may contribute to race and poverty concentrations in a neighborhood, which are among the most significant predictors of shelter admissions for both cities. Again, the increased risk of shelter admission may be partially attributable to a larger number of individual-level risk factors among such groups. However, research has found that race has an additional positive effect on public-shelter use that has not been explained by individual risk factors. For example, AfricanAmerican single adults in Philadelphia have been found to have a significantly longer homelessness duration (controlling for history of mental-health and substance-abuse treatment), and African-American homeless families in New York City have been found to have a significantly higher probability of readmission to shelters (controlling for reason for homelessness and type of shelter discharge) (Culhane and Kuhn 1995; Wong, Culhane, and Kuhn forthcoming). Thus, apart from individual risk factors, other social and economic factors are likely to contribute to the differential exposure of predominantly African-American and poor neighborhoods to the risk of public-shelter admission. For example, the high degree of spatial clustering among homeless families' prior addresses found in the descriptive results and the significance of the effects of race and poverty concentration suggest that processes of racial and economic segregation contribute to the increased risk of shelter admission. Such an effect would be consistent with research on the impact of segregation on housing and neighborhood quality. Massey and Denton (1993) have found that increasing racial segregation has interacted with declining income to produce higher poverty concentrations among African Americans over the past two decades, which the authors argue has promoted disinvestment in these communities by concentrating tenants with a decreasing ability to pay market rents in financially distressed buildings. This concentration can produce a "hollowing out" effect, in which units and buildings are more likely to be left vacant or abandoned, a portrait consistent with the neighborhoods identified in this study as being at greatest risk of generating homelessness. Housing market forces and government policies may contribute to increases in spatial stratification by income and race (Schill and Wachter 1995) .
The finding that homeless families come from areas with more subfamilies, together with the significance of the crowding variable, provides empirical support for the hypothesis that homelessness is one consequence of "doubling up" in an area. Families doubling up are presumably doing so because of a lack of income for independent household formation. Aside from being at greater risk of a housing emergency because of crowding, people in doubled-up arrangements may also expend sources of social support more quickly in the event of a crisis. For example, people in subfamilies are often already living with parents or other family members prior to public-shelter admission; thus, they have exhausted some of the housing alternatives to which others might have access in the event of a housing emergency.
The interesting exception to the heightened risk associated with crowding is found among recent immigrants. The reversal of the sign relating to the crowding variable in the New York Model II, when the ratio for foreign-born persons is excluded from the regression analysis, suggests that immigrant groups mitigate the risk of homelessness by increased crowding. Such groups may have developed adaptations to crowding that prevent or resolve housing emergencies. Alternatively, such persons may be less willing to seek the support of the public-shelter system, even though they may need its services. This area deserves further study, as immigrant communities' accommodations to crowding may help to inform the design of prevention efforts for other communities and families confronting crowding or, alternatively, may reveal a greater need for outreach to immigrant families in need of public shelter. Further research on accommodations to housing distress may also help to explain differences in shelter admissions by race and ethnicity.
The results provide support for hypotheses that family homelessness is related to housing and neighborhood conditions. Homeless families often come from deteriorated and low-rent neighborhoods, as measured by the ratio of boarded-up buildings (among the most important variables in the Philadelphia model) and the median contract rent. Homeless families are also more likely to come from neighborhoods with higher vacancy rates, suggesting that these areas are viewed as relatively undesirable and that the rental housing in these areas is at risk of undermaintenance and abandonment. Affordability matters as well, as indicated by the positive effect of the rent-to-income ratio, confirming the hypothesis that shelter admissions are more likely to occur in areas with a relatively greater rent burden.
The Philadelphia data generally support the findings from New York, though with less statistical significance. Some differences are worth noting, particularly because they might be a function of differences in housing and labor markets, as well as in public policies between the two cities. Among the demographic variables, the effect of the ratio of foreign-born persons immigrating since 1970 is not significant in Philadelphia, nor is the effect of the Hispanic variable. Hispanics constitute a relatively small proportion of the population in Philadelphia (5.6 percent versus 24.4 percent in New York) and are known to be underrepresented among shelter users there. Hispanics and recent immigrants in Philadelphia may be subject to dynamics similar to those of the recent immigrants in New York, whose relatively greater crowding may be an alternate accommodation to housing distress.
Among economic variables, unemployment is significantly related to shelter admission rates in Philadelphia but not in New York. This finding may indicate a relatively greater problem of unemployment in some of that city's neighborhoods. (However, the effect of the rate of labor force nonparticipation is significant and positively related to shelter admissions in New York.) The importance of labor market opportunities as a contributing factor in Philadelphia is amplified by the added positive significance of persons temporarily employed.
Finally, among the housing and neighborhood variables, the negative association between the rent-to-income ratio and the rate of shelter admission likely reflects the comparatively lower cost of housing in low-rent areas in Philadelphia (compared with New York), because population loss has resulted in higher vacancy rates. The relatively greater importance of abandonment as a predictor in Philadelphia compared with New York could also be related to Philadelphia's continuing population loss, as well as the higher rate of immigration in New York, where immigrants fill some of the low-cost housing that might otherwise have been left vacant. Differences between cities in the disposition of abandoned and tax-foreclosed properties may also help to explain the more limited effect of abandonment in New York, where local government has assumed more direct responsibility for the management and rehabilitation of tax-foreclosed properties.
Separating tracts by median income in New York also produced some interesting differences from the pooled sample. First, the model performed better for low-income than for higher-income tracts. However, among higher-income tracts, the ratio of African-American persons increases in importance in terms of the standardized coefficient, again raising concerns about the increased risk of homelessness among African-American communities, even those with relatively higher income. The effect of the proportion of rental units also appears more significant in these models, tending to be positive in the case of higher-income areas and significantly negative in low-income areas. This finding may suggest that in low-income areas, homeowner-related housing problems, such as the inability of aging parents or their adult children to maintain the costs of the home, may play a role in increasing the risk of homelessness. In higher-income areas, homelessness is more often related to problems with rental housing and its unaffordability.
From a policy perspective, this research offers two broad insights. First, because the risk of family homelessness is spatially and demographically concentrated, homelessness prevention and outreach efforts would likely benefit from a geographic-and population-targeted strategy. Policies designed to counteract residential segregation, concentrated poverty, and poor housing and neighborhood conditions, as well as more narrowly defined homelessness-prevention programs, could target the neighborhoods found to be at greatest risk for generating shelter admissions in this study and the population groups they overrepresent. Second, this study has identified some of the associated factors that could guide the substance of a prevention-oriented policy strategy. For example, improved household income, through expanded rental assistance, improved access to employment income, or increased public assistance benefits, would reduce the poverty and housing unaffordability that this study found to be associated with a higher rate of shelter admission. An incomesupport or housing-subsidy program could also reduce crowding, vacancies, and possibly abandonment, as well as the potential reinforcing effect of these problems on the risk of shelter admissions. Further research is needed to model and test the impact of such policy strategies.
Our study was limited in that the dependent variable represented an aggregation of homeless families' responses to a single query regarding their prior address. Although intake forms for both cities' systems provide some standardization for collecting information, there are no scripts for collecting information from people seeking shelter admission. Some unknown rate of false reporting could also occur because people are responding to questions that partly determine their access to or eligibility for services. Moreover, having found significant and theoretically consistent associations among neighborhood-level variables, the study's results do not diminish the importance of other levels of causal influence, such as intercity effects, emergency-assistance policies, household dynamics, behavioral adaptations, or other individual risk variables. Each of these may influence who among the persons in these areas is at greatest risk of shelter admission and how that risk is distributed geographically. A multilevel or hierarchical analysis would be necessary to examine the differential impact of these factors in a more systematic manner.
Finally, future research should further develop and refine this analytic approach for studying homelessness. This study was limited in treating shelter-admission data and predictive variables cross-sectionally, whereas a more time-sensitive treatment of these variables would be better able to capture the dynamics of change, including population composition, neighborhood quality, and housing conditions. This study was also limited by an aggregation of variables at the level of the census tract, whereas further analyses could examine the block-group-level predictors or even the characteristics of specific properties associated with the risk of shelter admission. The analysis could also be further refined by including various spatial measures in the specification of the regression model. Researchers should consider replicating this work in other localities. Such research could be undertaken in areas without computerized shelter-tracking systems by selecting a representative sample of shelter admissions over a given period of time and surveying people about their housing history. The prior-address data could be enhanced by including more detailed questions regarding the housing arrangements of clients. Such an approach would bring greater depth to the understanding of the interaction of neighborhood-and household-level dynamics of housing instability than we could discern with the data available for this study.
Conclusion
This study has provided empirical support for several hypotheses regarding the influence of housing and income problems in generating homelessness in New York City and Philadelphia, particularly as they disproportionately affect women with young children and African Americans. The rate of public-shelter admission was found to be associated with housing crowding, residence in subfamilies, poverty, restricted access to the labor market, rent burden, and poor neighborhood quality. Future public policies should consider the role of geographic and demographic variations in the risk of homelessness in designing interventions to reduce that risk. less likely to represent Hispanics than the overall homeless family population.
In Philadelphia, the address-matched group (the study population) is more likely to include African-American households (t = 41.897, p < 0.0001) and to underrepresent Hispanic households (t = 23.181, p < 0.0001). Again, the mean differences are not large (+4.2 percentage points for African American and -2.2 for Hispanic).
We undertook an additional procedure to assess whether a geographically distributed bias operated in the matching and rejection of reported addresses within each city by the geocoding procedures. It is possible that inaccurate base maps or systematically unconventional address reporting resulted in a biased distribution of matched versus rejected in-city addresses. Matched and rejected addresses within each city were thus geocoded by zip code, and the correlation coefficient was computed between the distributions (see table A-2). The matched and rejected addresses are highly similar in distribution in New York City (r = 0.877) and nearly identical in Philadelphia (r = 0.972), showing that the geographic distribution of the study population in both cities is highly representative of all households reporting in-city addresses, at the zip code level (see table A-2).
Finally, because these systems were designed for management and not research purposes, both systems are limited in that households with multiple admissions to shelters have their prior address information overwritten at the time of subsequent readmissions. In other words, an address history is not retained for households with multiple shelter admissions. It is conceivable that households readmitted to shelters may have a significantly different locational distribution than households presenting to shelters for the first time. For example, households with multiple admissions may be disproportionately discharged by shelter programs to housing in more or less stable areas relative to the locational origins of households with a single admission. To assess the degree of bias introduced by this possibility, and to assess whether single-and multiple-admission households should be separated for the purposes of the distributional measurements for this study, the correlation between the distribution of prior addresses for households with single versus multiple admissions by zip code for all matched addresses was computed in both cities. Again, however, the distributions are highly similar in New York City (r = 0.992) and Philadelphia (r = 0.999), suggesting that such a locational difference does not occur at the zip code level and would not warrant further adjustment (see table A-2). Measures of area variations in homelessness rates include the location quotient, unevenness, contiguity, and clustering.
The location quotient (LQ).
The LQ cannot have a value less than zero. When the LQ in a locality is greater than 1.00, the locality has a higher concentration of the subject of interest relative to the other localities of the region combined. Thus, the LQ is used to identify census tracts that contain a higher percentage share of the prior addresses of the homeless, the poor (people below poverty level, as reported in 1990 census), and minority poor than that of Philadelphia or New York as a whole. Because of its unitlessness and absolutivity, the LQ also permits intercity and interborough comparisons of the spatial distribution of the subject of interest.
Unevenness. The dissimilarity index varies between 0 and 1, and conceptually it represents the proportion of an object group that would have to change its location to achieve an even distribution. The dissimilarity index is calculated as follows: where t i is population of areal unit i; r i is homeless proportion of areal unit i; and T and R are the total population and the proportion of an object group in the whole, respectively.
Contiguity.
The difference between contiguity and unevenness is well illustrated by comparing the case of the "checkerboard problem" (White 1983) ; highly concentrated areas are located in a scattered fashion like the dark squares on a checkerboard, with a pattern in which the dark and light areas are each clustered together to form two halves on the board (one light, one dark). Both patterns yield the same unevenness index value, although they clearly have different distributional patterns in terms of spatial association. A contiguity index is used to capture this difference in spatial association. In this study, we used an index of spatial autocorrelation to measure the degree of contiguity. If objects that are similar in location also tend to be similar in attributes, the pattern as a whole is said to show positive autocorrelation. Conversely, if objects that are close together in space tend to be more dissimilar in attributes than objects that are farther apart, then negative spatial autocorrelation is displayed (Shen 1994 ). Moran's I is used to calculate spatial autocorrelation, and its mathematical notation is as follows (Odland 1988) :
where n is the number of census tracts; the double summation indicates summation over all pairs of tracts; p i is the ratio of an object group of tract i to the population of tract i; p is the mean of p i ; and w ij is a proximity weight for the pair of tract i and tract j, which is 0 when i equals j.
In the geographic literature, the quantity w ij refers to an element in "contiguity matrix" that equals 1 when census tracts i and j are contiguous and 0 otherwise. In this article, adjacent tracts of every census tract were identified by using a geographic information system.
Clustering. As a first step in creating a clustering index, we divided census tracts into two groups, based on the LQ: highly concentrated census tracts and census tracts with low concentrations. When two highly concentrated tracts are adjacent to each other, the common boundary lines are deleted and the two polygons of the tracts are merged to form one polygon. If this merging process keeps going, a few polygons that represent highly concentrated areas are obtained. The more unevenly distributed an object group is, the smaller number of tracts categorized as the highly concentrated area will be. The more clustered the highly concentrated tracts are, the more common boundaries are erased, and the smaller the ratio of the sum of the perimeters of the merged polygons to the sum of the perimeters of the original areal units will be. In this concept, the clustering index (CI) can be denoted as follows:
where b ij is the length of common boundary between census tracts i and j before polygon merging; i´ and j´ are a pair of census tracts that form the boundaries between the highly concentrated areas and the sparsely concentrated areas.
In the checkerboard example, the sum of the perimeters of highly concentrated polygons persists after the merging process, and CI will be 0. In the opposite extreme, when the object group is concentrated in a few census tracts adjacent to one another, a single highly concentrated polygon will remain after the polygon merging process, and CI will be close to 1 but will not exceed 1 (see Lee and Culhane [1995] for diagrammatic examples).
Recently, Wong (1993) formulated a new segregation index that uses the length of the common boundary of two areas as an indicator of the degree of social interaction between the residents of the two areas. In a similar context, the total length of common boundaries between the two areal groups (for racial segregation, minority area, and majority area) may be interpreted as the total possibility of social interaction between the two groups. The total length of the common boundaries between the areas belonging to the same areal group may be interpreted as the total possibility of social interaction within a group. Therefore, the clustering index measures how small total social interaction between the two groups is compared to the sum of total interaction between the two groups and total interaction within groups.
